The flood may occur for both climatology and human action factors. The climatology factors can be in the form of land degradation, land-use changes, and population increase. The land-use changes can be identified when there is a conversion of the recharge area into a built area. When the population increases, space needed also enlarges. The Jirak located in the Arau watershed in Padang. In analyzing it, this study applied a descriptive quantitative method. The image used in the map is analyzed with Arcgis 10 to get a flood-prone map. The rainfall is calculated by using methods of Gumbel, and Log Pearson III, the debit is calculated by using rational. The difference discharge between these is 7.469 m 3 /second. It is necessary to regulate the type and use of land to reduce flooding by 7.469 m 3 /sec with a housing index ratio of 24.68% and plantations of 43.39%.
Introduction
In Indonesia, the flood is one of the problems which often occurs in the watershed (known as DAS). The flood can be defined as an overflowing of a large amount of water beyond its normal confines which creates damages. Generally, a flood occurs for natural or human action factors [8] . Some of these factors include land degradation, land-use changes, and population increase. The land-use changes [13] can be identified when there is a conversion of the recharge area into a built area. The conversion may happen because there is potency for a flood area to transform into an area of city development, industrial, economics, and settlements. Besides, when the population increases, space needed also enlarges.
Consequently, the surface flow increase and causes the flood. In the headwaters part of the DAS of Batang Arau, the water capacity area is around 174.30 hectares, covering conservation areas, protected forest, and private lands [5] . Meanwhile, [10] states that there are floods, droughts, lack of water and land (as the effect of population increase) found in Batang Arau DAS every month. Therefore, [12] the river flow of the Batang Arau River needs to be fixed due to siltation. It also needs to have vegetation to keep more water under the soil. Lastly, it needs to analyze the use of the land to prevent the flood.
Batang Arau DAS is positioned in the height of height 1.915 m above sea level, the area of water catch capacity is 174.30 km², and the river length is 216.27 km. [5] Based on the previous study, it is also found that the main factors of the flood are the sharp topography and the change of land use [9] . The availability of water in Batang Arau DAS, cannot meet the need of the DAS so that it must be supplied from other DAS. For example, to fulfill the need of water for PDAM in the area of Batang Arau DAS, [11] half of it is supplied from PDAM in the area of Batang Kuranji DAS and Batang Air Dingin DAS.
Besides, the lack of this water supply causes conflict with farmers since they need water for their field and with other societies who need water for their work. On the other hand, the water debit is excess in certain months. As the effect of this inefficient management, the excess water cannot be accommodated by the river and the flood occurs. The water excess and shortage is caused by the morphometric factor, which is due to population growth, more settlement is needed and it affects the chances of the use of land and the type of land cover [1] . The Jirak sub-watershed located in the Arau watershed always experiences flooding.
Recorded on September 10, 2017, flooding occurred as high as 30-50 cm and the same flood also occurred on September 26, 2018. The area is a densely populated Jondul Rawang, Lubuk Begalung, Pengambiran, Bypass housing complex. The biggest flooding occurred on November 2, 2018. It caused the flooding of a bridge in the Public Works Office of Padang City, which was still under construction. So far this area has never happened after 30 years of free flooding. This flood resulted in around 1,600 houses submerged in water. The goals of the study is (1) obtaining the debit quantity due to the area of land use, (2) analyzing the debit quantity due to rainfall (4 station rainfall: Batu Busuk, Gunung Nago, Ladang Padi and Simpang Alai), and (3) determine the index ratio area and type of land use.
The functions of the study is (1) for policymakers who requires to control the flood, this study contributes to control the space utilization in both protected and aquacultures areas, also as an input to utilization permit mechanism in flood-prone areas and to normalize the space utilization in flood-prone areas according to adequate licensing mechanism, and as a reference in preparing Peninjauan Kembali Rencana Tata Ruang Wilayah(Judicial Review of Regional Spatial Planning) in the respective regions, and (2) for practical aspect in managing sub DAS Jirak, this study helps to identify areas which have a flood vulnerability. If the cause of flood for the wrong of land use has been identified, the maintained land and the type of the land to prevent the flood can be determined.
Theoretical framework
The planned rainfall or return period is the maximum daily rain used to calculate the maximum of rainfall. To calculate this planned rainfall, the method as standardized by SNI is called the distribution method [6] . Normal distribution or normal curve is also known as Gauss. The formula used in a normal distribution is:
Normal Log Distribution Method is included it logarithmic which represents a straight line equation. The equation for this method is:
Log-Pearson III Distribution Method is mostly used in hydrology analysis, especially in analyzing maximum and minimum data with an extreme grade. The equation for this method is:
If the population is limited, this method can be used through this equation:
(6) (7) determine the debit use the rational method [7] , [8] : DAS has specific characteristics relating to soil type, land use, topography, slope and length of the land. Some factors that define this hydrology system are land use, slope, and length of the land which are done by humans [3] . Therefore, vegetation takes a big role to overcome these humans' [7] intervention toward nature. The need for land increases whereas the availability of the land decreases. To overcome this, it is necessary to keep the land area for DAS so that the sustainability of water sources can be guaranteed [4] .
Research method
The problem is identified by conducting surveys in the form of interviews with officials and residents, observing the area, getting information from mass media, related government departments (to get the data of rain and map of DAS), and getting information from Provincial BPS. Then, reviewing the literature that relates to the debit of the land use. In this phase, the data needs are rainfall from 2005-2017, map (image), figure 1 . The rainfall is calculated with the mathematic method and the discharge is measured by using rational formula. From the measurement of the existed condition and the map use, the debit is calculated by using the rational formula: Q = 0.278 C I A. Determine flood areas, using an earth map and ArcGIS 10, flood-prone areas will be drawn. Table 1 below. 
Result and discussion

